Objective. Previous research suggests that race/ ethnicity predicts health-related quality of life (HRQL) in chronic pain populations but has not examined this in community settings. This study evaluated this association in 522 communitydwelling patients with chronic pain treated at a Federally Qualified Health Center (FQHC).
Introduction
The relationships among chronic pain, its consequences, and health-related quality of life (HRQL) are complex. Poorly controlled pain can lead to adverse health consequences, including depression and disability [1, 2] , and persistent pain has been associated with impairments in the varied dimensions of well-being--physical, emotional, social, and others--that together are reflected in measurements of HRQL [3] [4] [5] [6] . Studies in primary care populations show that both pain intensity and pain-related disability are associated with poorer HRQL [7, 8] , and trials of analgesics suggest that greater pain relief is associated with improved HRQL across multiple domains [9, 10] .
These associations between pain and HRQL are complemented or mediated by many other factors. Prior studies of chronic pain patients have suggested that predictors of impairment in HRQL include medical comorbidities [11] , female sex, older age, being unpartnered, lower educational levels [12] , unemployment status [13] [14] [15] , poor coping resources [16] , and greater psychological distress [8, 17] . Race/ethnicity, which may contribute to disparities in care, has been associated with impaired HRQL in some medically ill populations [13, 18] and may also be important in those with pain [3] . However, few studies have specifically evaluated race/ethnicity as a predictor of HRQL in populations with chronic pain, and those extant are limited. Most prior studies have assessed small samples that lacked racial, cultural, and linguistic diversity and have focused on patients treated in acute care settings [19] , academic medical settings [20, 21] , or tertiary care settings [22] [23] [24] . To date, there are no studies of community-dwelling populations with chronic pain that evaluate the association between race/ethnicity and HRQL relative to other factors. Studies of HRQL can inform clinical practices intended to improve assessment and the implementation of care plans to reduce pain burden.
In the United States, the primary care population served by Federally Qualified Health Centers (FQHCs) provides an opportunity to investigate the association between race/ethnicity and HRQL in a community-based population with pain. FQHCs provide primary care to approximately 21.7 million poor and underserved patients, a large proportion of whom are minorities [25, 26] . We evaluated whether race/ethnicity independently predicted HRQL when controlling for the potential effects of other sociodemographic factors, pain-related variables, and psychological distress in community-dwelling patients with chronic pain using data from an FQHCbased clinical trial in New York.
Methods
This is a secondary analysis of baseline data collected from 522 patients who consented to participate in a randomized trial to test a novel electronic health recordbased strategy, the Pain Management Support System for Primary Care (PMSS-PC) [27] . The patients were enrolled in a large, multisite FQHC, the Institute for Family Health (IFH), serving over 98,000 patients at 27 locations. Six IFH sites participated in the study, including sites located in Manhattan and the Bronx and north of New York City in the Mid-Hudson Valley. These six practices have a total census of 47,209 patients and employ 90 primary care providers. Patients entered the trial between November 2013 and March 2014. The Institutional Review Board at the IFH approved the protocol, and patients provided verbal consent before participating. Patients whose primary language was Spanish were consented by bilingual study personnel; these patients also completed study measures that had been translated into Spanish by certified medical translators and administered by bilingual interviewers.
Participants and Procedures
Patients with clinically significant chronic pain were identified and recruited through screening of specific information from the electronic health record, and those who consented using validated self-report measures were further evaluated. Specifically, patients were considered eligible if the electronic health record indicated that English or Spanish was their primary language, they had received at least one prescription for an opioid or nonsteroidal anti-inflammatory drug (NSAID) during the past three months, and each of the prior three visits to the practice documented a pain score of 3 or higher on a six-point pain screening tool (FACES, 28) administered routinely at every visit. Eligible patients who consented for the study then completed the Brief Pain InventoryShort Form (BPI-SF) [29] and the Patient-Reported Outcomes Measurement Information System (PROMIS) scale of pain interference [30] . Patients who scored 4 or higher on the "worst pain intensity" item during the past week on the BPI-SF or provided a score on the PROMIS Pain Interference Short Form that translated into a T-score of 60.5 or higher were considered to have clinically significant chronic pain and were enrolled in the study [31, 32] . Enrolled patients were subsequently contacted by telephone and asked to provide baseline data obtained by interview. The baseline data were analyzed to explore the association between race/ethnicity and HRQL.
Measures

Race/Ethnicity
The main predictor of interest in this analysis was race/ ethnicity. Race/ethnicity was determined using widely used definitions [33, 34] and included two ethnic categories: "Hispanic or Latino" and "not Hispanic or Latino." Patients self-reported which one of these two categories they identified with, and those who endorsed "not Hispanic or Latino" were asked to self-identify their race as American Indian or Alaska Native, Asian, Native Hawaiian or Pacific Islander, black or African American, or white [34] . Few patients self-identified in the first three groups (N ¼ 40), and they were therefore combined into an "other" category.
Health-Related Quality of Life
The study outcome was mental and physical HRQL, assessed using the 10-item validated PROMIS Global Health Short Form (PGHSF), which focuses on perceived general health, mental health and physical health, pain, fatigue, social function, and emotional distress. Items are rated on a Likert-type scale, and physical and mental HRQL summary scores are computed and transformed to T-scores, ranging from 16.2 to 67.7 (physical HRQL) and 21.2 to 67.6 (mental HRQL). Poor HRQL has been defined as 1 or more SDs below the population norm of 50 (i.e., a score < 40) [35] . The raw scores for each of the PROMIS measures used in the study were rescaled into a standardized T-score with a mean of 50 (SD ¼ 10) for the general population [30] . A clinically meaningful difference on the HRQL measure is defined as a three-point difference in T-scores (minimally important difference [MID]) [36] .
Sociodemographic Variables
Information on patient age, sex, marital status, employment status, and insurance status was abstracted from the electronic health record. Primary language spoken, annual household income, and living situation were selfreported. Spanish-speaking patients completed the fiveitem validated [37] Language Use subscale of the Marin and Marin Acculturation Scale. Items are rated on a five-point Likert-type scale and are summed to create a total score. Total scores range from 5, "not acculturated," to 25, "completely acculturated," with scores in the middle indicating biculturalism.
Pain-Related Variables
The BPI-SF worst pain intensity during the past week item was used in the analyses [29, 32, 38] . This singleitem measurement has good concurrent validity, criterion-related validity, and test-retest reliability [29, 38] . Worst pain intensity item ratings of 0 to 4 correspond to mild pain, ratings of 5 or 6 correspond to moderate pain, and ratings of 7 to 10 correspond to severe pain based on the correlation with level of pain interference [38] .
The eight-item PROMIS Pain Interference Short Form (PPISF) assessed pain disability in the past week, including how much pain impedes social, cognitive, emotional, and physical functioning, recreational activities, sleep, and enjoyment in life [39] [40] [41] . Items are rated on a Likerttype scale, and scores are summed and transformed into a T-score metric ranging from 40.7 to 77.0.
Pain diagnosis and current pharmacologic and nonpharmacologic pain treatments were self-reported. Global satisfaction with pain care was assessed using three items [42,43] rated on Likert-type scales. The number of hospitalizations and emergency room visits for pain in the past six months were self-reported. Patients reported any income loss due to pain in the past month from 0% to 100% [44] .
Psychological Variables
The validated eight-item PROMIS Anxiety and Depression Short Forms (PASF and PDSF) assessed psychological symptoms in the past week [45] . The PASF assesses fear, anxious misery, hyperarousal, and somatic symptoms. Items are rated on a Likert-type scale, and scores are summed and transformed into a T-score metric ranging from 37.1 to 83.1 (cutoffs < 60 indicate mild symptomatology, moderate ¼ 60-69, and severe ! 70) [45] . The PDSF evaluates negative mood, decreased positive mood, negative self-views and social cognitions [45] . Item ratings are similar to the PASF, and T-scores range from 38.2 to 81.3.
Statistical Analysis
Continuous variables were summarized with mean 6 standard deviation (SD), and categorical variables were summarized by frequency (percentage). The selection of predictors of HRQL was guided by the literature. In addition to race/ethnicity [46] , sociodemographic variables comprised age [12] , educational level [12] , and annual income [47] . Pain-related variables included worst pain intensity [10] , pain disability [48] , and global satisfaction with pain care [46, 49] . Psychological variables included anxiety [7, 8] and depressive symptoms [17, 50] .
Univariate associations between the proposed predictor variables and HRQL were determined using the Eta coefficient (a correlation used for nominal independent variables with a continuous dependent variable [51] , Pearson or Spearman correlation coefficients). Factors significant in the univariate analyses were included in a multivariate linear regression model to determine which independently predicted HRQL. A P value of 0.05 was used for inclusion based on the univariate analyses; nonsignificant variables were included if considered theoretically important to HRQL. The selected variables were included in a generalized linear model (GLM), which allows for the inclusion of both categorical and continuous level variables. Reference categories for the categorical variables were non-Hispanic white (for race/ ethnicity), less than $10,000 (for annual income), and less than high school degree (for educational level). Each model yields the following information: Beta coefficients (for each continuous variable and all nonreference categorical variables), P values for each level, and the model R 2 for both physical and mental HRQL. Tukey post hoc analyses and analyses of variance (ANOVAs) were conducted to examine where potential differences in HRQL were between racial/ethnic groups. All analyses were performed in SPSS version 22.0 [52] .
Results
In total, 615 patients were screened, 562 met initial eligibility criteria, and 529 consented to the study and participated. Of these 529 patients, seven had a worst pain rating of less than 4 and a pain interference T score of less than 60.5 in the past week and were excluded from the analyses. Thus, the final sample included 522 patients.
Sociodemographics and Pain Characteristics
The mean age in the total sample was 53.0 years (SD ¼ 12.6, range ¼ 19-93). There were 142 (27.2%) non-Hispanic blacks, 121 (23.2%) non-Hispanic whites, 219 (42.0%) Hispanics, and 40 (7.7%) identified as "other." Most patients (70.1%) were women, 62.8% earned less than $10,000 per year, and 22.8% were Spanishspeaking with low acculturation (M ¼ 6.3, SD ¼ 2.3).
The most common pain conditions were musculoskeletal (84.3%), nonmusculoskeletal neuropathic pain (7.4%), recurrent headache (1.0%), cancer related (1.8%), and other (5.6%). Overall, the mean worst pain intensity in the past week was 8.6 (SD ¼ 1.6) and pain interference was a T-score of 65.1 (SD ¼ 7.5). During the past week, 39.6% took an opioid, 42.0% took a NSAID, and 32.5% used nonpharmacologic strategies for pain.
Anxiety and depressive symptoms (T ¼ 58.5, SD ¼ 12.4; T ¼ 55.6, SD ¼ 11.8) were worse than the general population. The mean global satisfaction with pain care was 10.4 on a 15-point scale. A total of 33.8% had emergency room visits, and 16.2% were hospitalized due to pain in the past six months (Table 1) .
Univariate Associations with Health-Related Quality of Life
The HRQL scores for the sample were significantly worse than those for the general population (physical, T ¼ 35.0, SD ¼ 6.2; mental, T ¼ 37.5, SD ¼ 7.8; Ps < 0.001). Correlation analyses revealed that race/ethnicity was significantly associated with physical HRQL but not with mental HRQL. In contrast, educational level, annual income, and satisfaction with pain care were positively correlated with mental and physical HRQL. Additionally, mental HRQL was negatively associated with anxiety and depressive symptoms, worst pain intensity, and pain interference. Physical HRQL was negatively associated with age, worst pain intensity, and pain interference ( Table 2) .
Multivariate Associations with Health-Related Quality of Life
Based on the univariate analyses, seven of nine variables were associated with mental HRQL and seven of nine variables were associated with physical HRQL. We included all nine variables in the multivariate regression models given the overlapping associations and their theorized importance in predicting HRQL. The results showed that annual income (b ¼ 2. .5% of the variance in physical HRQL. Given the statistically significant association between race/ethnicity and physical HRQL in the multivariate analysis, an ANOVA was performed to further examine where the significant differences were between groups. This ANOVA was conducted on both dependent variables (physical and mental HRQL). The omnibus P value was not significant for mental HRQL (P ¼ 0.125), similar to the GLM results and negating the need for post hoc testing. ANOVA results for physical HRQL were consistent with the multivariate model, such that a significant difference was observed between means (P ¼ 0.006). Tukey post hoc analysis revealed that Hispanics had a significantly lower mean T-score for physical HRQL (33.86 6 5.95, mean 6 standard deviation) compared with both non-Hispanic whites (35.79 6 6.36, P ¼ 0.027) and non-Hispanic blacks (35.61 6 5.95, P ¼ 0.040). Interactions between race/ethnicity and annual income, educational status, and pain interference were tested in relation to both physical and mental HRQL, using the same P value of less than 0.05 significance criteria. This was done to determine whether these variables acted as confounders of the association between race/ethnicity and HRQL, given their important relationship with both factors in prior studies [6, 10, 11] . No significant interaction terms were observed in the data (Table 3) . 
Discussion
Race/ethnicity was not independently associated with mental HRQL when controlling for other variables in a large and diverse sample of low-income ambulatory patients with clinically significant chronic pain related to common disorders (84% with musculoskeletal pain). While race/ethnicity was independently associated with physical HRQL, the magnitude of the effect size was small and not clinically meaningful (e.g., difference of less than three points in mean T-scores between race/ ethnic groups). These findings contrast with two earlier studies that found that African Americans with pain reported poorer HRQL than Caucasians [21, 53] . The latter studies, however, did not control for other factors that may be related to race/ethnicity, such as education, income, and employment, and factors that may impact HRQL, including satisfaction with pain care and insurance [54] . Our analysis suggests that the association between race/ethnicity and HRQL is explained by the extent to which race/ethnicity is linked to these other variables. Further, our analysis included the examination of MIDs in HRQL, which has not been done to our knowledge. The findings of the present analysis confirm that painrelated phenomena generalize across racial/ethnic groups in an economically disadvantaged and diverse patient population. Rates of anxiety and depressive symptoms were high in our sample, with scores (T ¼ 58.5 and T ¼ 55.6) worse than the general US population (T ¼ 39.3, P ¼ 0.016) [40, 41] . These findings are consistent with prior studies in primary care settings showing that prevalence rates of anxiety and depression are higher among persistent pain patients than the general population [8, 55] and are associated with impaired HRQL [7] . A prospective longitudinal study of 111 patients undergoing care at a pain management center found that greater anxiety levels at baseline predicted decreased HRQL at 12-month follow-up, while improvements in depressive symptoms between baseline and follow-up predicted increased HRQL [56] .
We also observed that greater pain disability was associated with both poorer mental and physical HRQL and that lower income level was associated with poorer mental HRQL. These findings are consistent with a large Japanese population-based study showing that increased pain intensity and disability were associated with decreased HRQL [57] and with prior studies suggesting that poverty, unemployment [14, 15] , underinsurance, and place of residence may contribute to HRQL outcomes in pain populations [54] . In addition, we found that age was negatively associated with physical HRQL, consistent with prior studies suggesting that older adults report poorer physical well-being [12, 58, 59] . Finally, greater satisfaction with pain care was associated with better physical HRQL, consistent with some earlier studies [46, 49, 60] .
Our data demonstrated an association between anxiety and increased physical HRQL, a counterintuitive finding that is inconsistent with prior studies [8, 61] . Tests for multicollinearity among the variables included in the model could not identify a confounder that explained this finding, and it may reflect the characteristics of this particular population or the possible effects of confounding variables that were not measured in the study. Additional investigation is needed to confirm this result.
This study had several limitations. It lacked measures of important medical and psychosocial determinants that may contribute to poor HRQL, including comorbid conditions, pain coping skills, pain-specific beliefs, social support, family environment, place of residence, and perceived discrimination [15, 46] . The majority of our sample included women, and a very small number had pain from recurrent headache or cancer, which may limit the generalizability of our findings to men or noncancer pain populations. Our analysis also included relatively few patients who were multiracial or Asian; thus our conclusions may not apply to other subgroups.
Our focus on an economically disadvantaged and diverse community sample of patients, inclusion of a large subset of Spanish-speaking patients, and use of bilingual interviewers to administer translated and validated measures are strengths of the study. Moreover, the measurement of acculturation, pain, psychological distress, and other patient-reported outcomes provided a comprehensive evaluation of potential HRQL covariates. The finding that race/ethnicity does not independently predict clinically meaningful variation in mental and physical HRQL in a large and diverse population with clinically significant pain raises important questions about the extent to which factors that covary with race/ ethnicity may be the primary drivers of pain-related adjustment. Future studies that clarify potential modifiers of these associations may suggest new strategies for treatment that can improve HRQL among those with pain and pain-related distress. 
